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this report is the intemationai prefiniiniTy exaTninaitloti repori estebilshed by ihrs Intornational Prelirninairy examinlri^ 
Aumority under Article 35 fitftd ifarism to the apfa^carvt according to.Article 36, 

This BEPOfTr c»rwi$tiofatotal or7 5hee^ 

Thte report is also acconnpianiiBd by ANNEX6S/c6^ 
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SI Sheets of thd de^pt^dr^ claims artdA>ir tirawinga which have bei^n arnertti^d ahd th^^ 

andibrshftet& contalritngrectjfifc^ Rule 70.16 Section spy of ti^ 

Admihistrative4f>siruc!tens). ' • 

□ sheats whidh supersede cartier sheets, but which, this AuthonVccteideirs contain f ^ -amehdrnent i^^ 
beyoruJ the disclosure in the' WemationaJ appScaiibn a$ tiled, a^indtoat^dlti »t©m4 of Box No. i ahd the 
Supptemerital Box., 

fa. □ r^m fo th^ mtematioMl Bur^ pm a »ta] of {indicate typcf 

sequence liistino aTid^t tables remted thereto, in oofT^Juti&r rea^SabWtorrti orth^ aslndiCi^ted in the SuppJementaJ. 
Box Relatlrig to Sciquertce IJstirig {see Secti^ . 
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□ 8oxNo.IV Lack of unity p*}f!4ohtion 

B Box No. V ReasdrtetJ stio^ehtiincter ATfc1e35t2) wi^ or4fiduiU'lal 
appticabUity: cilairtbrs and expte 

. Q Box No. VI Certdtn cfi5?cui7tenis cited 

□ BdxNo.Vil Certain defects in *o international app 

□ Box No. VIII Certain obs^atSor^ on the International appfica^ 
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Bbx Nd. i Basis o! the report • : " ' • . . ' - • -• -; " •• - - ■ 

1, With regard to the ranguagei this report is based on the Inlefrtatibfial applibation in theJahguag^^ which it Wa^ 
fifed, unless othenwise indicated linoer this item. 

□ This report is based on^nsi^tions from the ori^^ 

which is the language of a translation furnished for the purposes . . 

□ inlefhational search (under Rules 1 2.3 and 23,1 (b)) 

□ publication of thd ihternatiorial application (under F=iule 12-4) . . 

□ international preliminafy exaiTiiruitioh (undw 

2. With regard to the elements' of the international application, this report \s b0si^<i oti (rep!kcement^he^ 
have be^n furnished to the repmvifig, Office m r6spcifi^U> an im/imtipn under Article t4 aw referrecf to in this 
report ^s'^ohginaflyfiiecrahd are not 
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Clelrns, Numt>ers 

1,29 received on 26.01^05 With letter of 2A;01j2605 
DrdwingSf Sheets ' 

1/7-7/7.. as orig'maBy filed 

■Q ' d sequence listing and/Or ainy related table(s) - see Supplemental Box Relating toSequence Ustlhg 

3. □ Theamendrnents haN^ rMtited in the:Caftce!lation of: 

□ thedescription/pages 

□ the claims, Nos. 

□ the drawings; sheets/Rgs 

□ the sequence listing Y^pec/iy;: 

d any table(s) related to sequence listing j^^^ 

4. □ this report has fa^^in established as if (some of) the amendntents annexe<l to this report and lisit^ b^w 
had not been made/since they hayfebeericbnsid^e^ ^ 
Supplerhental BOX (Rule TOJ^c)). 

P the description, pages 
:£D. theciaims»:N6s, : 

□ the drawings. Sheets^gs ; . 

□ the sequBr>ce iistih^ 

□ any table(s) related to sequence listing fspe^ 

» Xf item 4 applies, some or all of these eheecs may be marJced "superseded. " 
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Bosr No. y Reasoned istatemerti und^r Article 35(2) with regf^d to nbveftyl inventive step or industriat 
applicability; citations and. explatiations suppoftii^ . . 

1. Statement 
Novelty (N) 

, Inventive step (IS) 

Industrial applicability (1A) 

2. Citations and explanations <fiule 70.7): 
see separate sheet .. 



Yes: Claims 1-29 

No: Claims 

Yes: aaims 1-29 

No: Claims 

Yes: Claims 1-29 

No: Claims 
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INTERNATIONAL PRELIMINARY International application No. 

REPORT ON PATENTABILITY 

(SEPARATE SHEET) - ' PCt/EP20Q4/OQ3010 

Re Ugm V • 

Reasoned staternerlit With f^ard to novelty, inveritiv^s^fep of In^ustnal applicabiiityj 
citations and explianattons supportm^ 

1 Reference is macle tc> the 

A bl : WO 01/16569 A (KITCHER DANIEL JOHN ; eOOKMAM TEGHNOLdQY PLG 

(GB)) 8 March 2001 
- D2: QB2 394 118A (DONOHOE G ETAL) 14April 2004 

Document D2 has been cited by the applies 

Novelty ' ■. 

2 The present application rheets the criteria of Article 33(1 ) PCt, because the subject*- 
nriatter of claitns 1-29 is hew in th^^ 

'2.1 The ddcumeht D1 is regarded as being the clb's^st pSripr art tdihe sul>jec4-^^ 6f 
dlainni 1, and shovi^ (ttte f^erences in- parentheses applying: to 

An optical wavelength meter for measuring ah optical wavelength of ian optical bearn 
(page 2, lines 11-24) comprising: 

a) coarse optical filter means and first optical pbw^r mieasuremeht mei^ns lor 
measuring output of the coarse optical filter means and isecond bptfcal power 
measurement means for measuring an unfiltered reference beam for eoarsis 
wavelength measurement (page gjines 5-24; #ig^^ 

b) fine optical filter means/cbmprising first and second periodic optical filters in , 
quadrature and third, and fourth optical power measurement mean^ 
measuring output of the first arid second periodic pptical filtere in qaadratu^ 

fine wavelength measurement, respectively (page 10/ line |:5 - page 11, lihe.22); 

c) beam splitting means for splitting the optical beam between the unfiltered 
reference bearh and the coairse and fine optical fitter m^^^ lines 7* 
14); 

e) processing means for determining the ojptical waveleiigth of the optical bearn 
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iriTERNATlONAL PREUMiNARY rntemational application No. 

REPOrtt ON PATENtABlUlY 

<SEPAF»VrE SHEET) . . : : . PCT/EPgD04y6g301 0 

from a predetermirted trahsm 61 the coarse filter 

and the first and second optical power measurement meiaris for coarse 
wavelength measurement and from predeterrnmed trahsmissiVityTiW 
relationships of the first and second periodic optical filters and at Jeas^ 
the third aild foufth op^cal power rh!^^ 
measurement (page 8, line^ 

The ^ubject-^matter of elalm 1 differs from this known 6pticiil:wav^te^^ meter in 
. that: - ■ ; . 

b) the fine optical fitters have a finesse of substantially 2 ^hd i f reb, spedtrai riaihge 
of substisntialty 1 00 GHt. such that peaks eoid trdtiglhs of th0 f ihst fi^t^r . 
with substantially linear ranges bet\ive€«n peaks and troughs pf the 

d) V synchronized clock signal measurement nheajis are |5r6v5die^d 

measurement of :the output of the first, second, third and fCurth optical poW^ 
measurement means; 

The subject-^mafter of claim 1 is therefore new (Article 33(2) PGT>. ; 

2.2 It lis merttioned here that claim 7 (where the fn^e spectral ^ optical 
filters is 50 GHZ fnstead o/ 1 00 GHz), although draped as & dfepeihdent ol^iim, fe In 
fact independiwt. The 6ubjectHm^ 

reasons as laid out in paragraph 2,1 above. 

2.3 Dodument pi is also regarded as being the Closest prior art tp the subjectTmatter of 
independent method claim 24. The subject-matter of claim 24 i^^^ frbrrt thfe 
knbwn method of determining waverlength (see also the citations giv^n: in paragraph 
2.1 above) in that: 

e) the fine optfcal filters have a finesse of substantjally 2 and a free spectral range 
of substantfaily 100 QHz, such that peaks and troughs of the first filter Coincide 
with subsiahtialfy linear ranges betwyreen ^aks and troughs of the 

d) synclironSieci clock isrghar measurement means are useci to rekd 
the first/seeohd, third and fourth ph 
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g) thfe line filter vuith m^^ 

h) ttie waV^fingth <jf the optical betatm is determined biasiiid <?h the phdloaeteictoi;^ 
outpiit corresponding to the fine fittfer having 

The subje<5t-W>atterof claim 24 is there^^^ 

.' 2.4 .Claiins t-23:iafe dep6rwJehionc.lairn 1 '(^^^ arid^ suchi ;. 

requirenfvertts ctf the PGT tt^ith i«ep€Mrt t6 ho^^ TTije; jsawie h<ii<!| fef i^ti^od^lM 
' • 25'29 thiat depi^d on- erairt'24. 

Inventive Step 

3 The present applicdtionf meet the ci^^ 

matter of claims 1*34 Irivoives an inventive step in fte iS^^ .: 

ThS^f6llGv«r»ng three features fonn the contribution of claim 1 over IDI (^ee paira^iraph 
'2.1 above): . 
syftighix>rBzed: clock signal measurern 
a f tie spectral range (P^R) of substantially 100 GHZ 
a filter firiesise of substanUaify 2 

. . Synchronized clocl< measurerhents are regarded'ae a nrtaftt^r idf riorrhal diesrgh 
procedure in using a meeeijmment systems with mu^^ 

explicitly irientibn^d m Dl, a skilled person when builiding a system with two or more ; 
sen^re as described In 01 li^/dsynchronK^^t^^ 

Further^ in Dl no indication is revealed concerning thfe PSjFi of the filters that are 
iisedl: As d r^ffeT^hce, document p2 (cited by the a^icanit> ii^ tajtcon, wh^fe a similar 
wavelength mMerisp described. In D2,tv»flneppticalffltersarf employed: one 
5 GHZ FSR and one With a 50 GHz FSR (as in claim 7 of the current application). 
The FSR isadesi^ parameter of the fitterthat a skilled person chooses accO^^ ; 
the design criteria (siidi as required accura<^) for a ^vel^ngth meter. Thee© sort & 
desigii considerations fair v»fithin the ou^^^ 

There is no reason a ^ttedpereon would r 
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INTERMATIONAL PFiEtlMl>^i8^V tntematibna application N^^ 

REPbRT ON PATENtABiLltY 

fSEPARATESH€6T) PCT/EP2ed470030T0 
of 50 6hz) If this is riequlred by the drcumstaneesi 

In cbnclusiorj, the f inesase of suiastahtiiailiy 2 is considered to be the. true contribution 
of claim t over D1 . 

3^ The problem to be sbtved. by the present invention may be regarded as: |^ow to 
. improve the accuracy of the wavetefigih meter of D1 . 

3;3 In D1 ,: no figures for the finesse of the optica^^ but a dire^.jndjcatioh : 

be found dii page 5, line 0< where a Fabry-Perot filter is deecribed wilK i tnimif 
reflectivity of 0.33. the Fabry-Perot finesse (F) depende ori rnimii; tef l^f^ (R) 
according to the well-known equation F = 4R / (1 tR)*. With R=o:$3 tt»iik jeadis to a 
finesse of about 3, which Is close to the finesse of claim 1. 01, however, p : 
teach how the finesse can be inrrproved (i.e. increased: see pajge lines 13-24). In :, 
other word^, according to 01 , the finesse is preferably chosen larger than 3 (o,r even 
a h'^h firiesse is preferred ^according to the 
. Although it can be deducted that a h'^h finesee is not desiiraWi^ slnc» thfe leads to a 
poor resolution in the region between the filter p^ks. D1 seems to be rriissing this 
point. ■ • • 

Defining an (optimum) finesse oif substarittally ^ odhstdered tio be ndtt*bbyloiue, . 
since ttie ddseet prior aft (Dl) ^ 

The subjectrrnatter of clairh 1 , therefore, involves an invenliv® step (Article 33(3) 

■pct). ■ 

3.4 : The same reasoning applies, mutatis mutandis, to the subtectrmatter of ttie 

corresjaohding Tnde^»ehdent ctaime 7, 24, which the^efttf® afie^tieo cehsidered 
■ invehtivei. 

3.5 Claims1-23 are dependent on claim 1 (oron claim 7) and as such also rrieet the . . : 
requirements of the PtJT with respect to inventive step. The eame holds for rriethbd 
claims 25-29 tiiat d'^P^d on claim 24. 
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CLAIMS 

I. An optical waveleagfli meter (40) for Thea wring an pptieal \iwrele»g^^ of 

m opdcsl beam coseprisxDs: 

a) c^mi^ optied filter means (43) and first ojptical fibrwa mearar 
means (4?^ fin* mearadng oiali^ coaxse iojpiS 

and second opficd p6^mr measttxtma^ 
unfiltwed xeftitence beam fbr 

b) fine optical filter mea&s cooq^ 

fiiieis (44, 45) in qtiadrabire bscying a finnse df ^bstasxtially 2 sad 
firae spectral laiis^ of sub^tacttially lOO CSH^ sudi thM ptOss aiid : 
trcm^ of tbe first filter ccnniade . ^ib. siibst^tiially linear ranges 
betvveCTL pealcs troughs of the second fittst,. aiid tltitd^a^ 
x^ptical pon^ measutemeai meam (423, 424) fer isieastbfijDg ptr^Mt of . 
tbe fir$t and second periodic op^ 
wavelefi^ iheasinremeQt; lespecli^ 

c) beani $plittiixg means (41) for spUtdng the optical laeani between the 
unfiltered reference beam and the coax^e and fine optical filter means; 

d) synchronized dock signal measnrement means fdt synchronised 
measur^ent of the ou^mt of the first; second^ ^ii^ and IburfliL opiic|al 
power meassuremeiitmeafiiB; end 

e) pxoces^g liirana Tot deteimbiing the optical wavelcoigth of ihe optical 
beam fitxm a pxed^tbrmined 1tansnii$dvxfy-^i>an^ n^iibnship of 
iOie eoarae fiber and the fiist and second ojrtieal poiwir meas^ 
means for coarse '^avalcngth meastirtnient and predetermined 
tran^nis^vity^Vvavcl^^ relationships of the fixst anid » periodic: 
optical filters and at leai^ oixe of ^ third kod fomib i^lical power : 
meas u r emej u i means for fine wgvelengfli measittqmeitt 

2. An Otpticcl wa^ 

(Optical filter meai^S'com^ . . 
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3. 



4. 



7. 



9. 



11 



12, 



13. 



Alt optida] vMt^ 

Ai^erem the coarse optical fitter means coDopxisiSS a diieleciHc in^^ 
coating oil a gli^ sixb^tza^ 

Ati optical .^waye^gth mfitftr as cdaisied in any of the jpitiper^ claobois/ 
ivhetein ilie peiibdic tirp&G^Mxa Feict filtei; 

Aa bj^eal Sivavclengili itueftist as claimed iit ahy ckF ihit pre^edms tlsSsns,: 
vdietein a pbase ofSct bis^tween ibiB fint aod second pex^odic o^cal,fiI^^ 
tjuadtadOLue is inned by an^e». te mpciatitte or. pressure ixsiiog a pifzo^ 

Aii 0^6^ v/ivel^agOi mtlier m claimed in finy of ^ preci^iSiig claims, 
vdiei^ireftectxil^ of tte periodic optical filtdrd is iM^siiititid^ 

An optical wavelength meter aa claimed in any of claiioas 1 to 6j Wljierein 
the periodic: optical filtnra bavO a fiiae spectral imgp of si3l>s;ttotiaUy 50 <xE£: 
inrtead of subsimtially' 100 

Aa optical wavctoagtli meter as cliaimcd in any of the Jfrec^djEig elaanas,^^^ 
whjedreintbe penbdic optical £^ 

An optical waVelengOx meter as dinbtted in any of the ptecading claimi, 
itKtber eompviaixig calibrattion filter mc^ans axid^c^ 



An opdqd wavetettgOi meter as clamed ia cldbi wli^iieiii iSke 
filter toiemii comprises an etalM filter. 

An optical lyaveleDgdi meter as cla&ned in claim 10, ^wbezobti^^^^ 
filter has ^precisely set or coniroQabie fieb spacti^ 3eBn|e. 

An optical Swanrelengtb 10 or 11; whet^ the 

fiec spectral range of ^ rtalon filter is cbnttbiteible attd by toiatic© 

adjustcnem cor tempeiutuic 

An optical ^wavelengtSi ineter as claimed in any of cImm 10 to 12^ wherein 
fiee spectral i^iigii of ifie calils^ ctalon filter tSfi&t?^^ ^ufiScifiinfly froto 
the ftec ^etral range of the periodic optical filftis i&d thet fcaHfep^^ 
filiffl is in phase iftily at top, xniafle and 1»ttom 
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mcasi&CTinis of ijoctere^ to Dibteiii co-i&cideiil ^ Vg^^^lik^ 
.powqr at those- wHVt^ . • 

14. Azi ojrtica] wsiyeleogdi m€tier as claimed in ^ly of &e preceding claun$, 
wherein at teast one of the optical ponwcr measureiaent means compdses ^a 
photodiode. 

15. An opitica] wavelength meter a$ ofaimed in aiiy bf fhe ptetis^$ clau^ 
whetein tiie syiDchroni^d clodk; sigfi^ measuffioaent means cbiai|> itf a$t^ 
module (114) and slave siodnles Ol^i 116) to izigger mie^tixexneiii 

putpvt of the 0pn;ical power meas^ 

16. An optical wavelength meter as chimai . in daim 

of a plura£|^ of cl^^tEEL^^^ 

17. AioL opticd waveitaBgdi mietor as claimed in dxxy of tb^ pti^ediiiis cl^dzns, 
s iwbeteiQp the synchMostd clock ^gnal nieasoiiQcnent naeasS 1^000 to 

10,000 wavdsnglii mea^^ 

1,8. An optifal wavelength meb^ as tbiiiiied in axiy of tfie precediz)^ cIaJins» 

having a pieci^^ 

19. An optical wavel^i^ imeter as elbinied in any of the prieced^ig claims^ 
axxanged to m^dce waveleogth zneasittemehts in at least one of ojflitical C^bdnd^ 
optLcsd Intend jEmdo^^ 

20. An optical wavelength Inefar as eteimed in way iyfH^ prbcedSng cla22hs> 
fuxther ebmj^nsiidys tigmpeMeise contzol m^iixis fdii a^tai 
components tliezeo£ 

21. An optical wavdengOi meter as cUnned in tlaim 20 ^ndiisxein ^e 
tsmpocHtiste control means coaqaEises a lliezxmstxaar 6t iheopckionplc and &n 
cooling bt Palder tempecaim 

22. An opfiCEd wavtilength taetcr as dlaiini^ iii any 6f the ptiei6^^jaie cisaihns^ 
adaiptel fbor esctejdoal . tdggering ibir. sytscOiiikD^^ cxti^a] 
inStitmieitfsticm. 

23. An crptical waVelengtb nieter as clainied in any of id^ j^ceding claims 
itomeaautieii 



•3; 



17 

AMENDED SHEET 




Fax sent by : 3122698869 
23-09-2005 17.: 10 FR«*- . 

^RJai 2005 12:16 



SEVFARTH SHAU 



84-24-86 16 : 22 Pg : 19/28 
T-958 P.. 012/0 13 f*408 . 



24. A jaethod of detejiai^^ 

a) spBtiiiw the optical beom iottt ^st, secdddL 

b) pi^«q[ititig i&a firdt sub-boan to tofbrc^ca pKicMbdet^c^ ms^iis 
(421); • 

c) presiaating ^ secdstd sob^bam to coaise filntf^ m«^i9^ 
oiolput to Second pho^^ 

d) pr^enting thelhMin^ 
eul oix^m to third laboto 

e) presenAxQie the fpufdi 5iil>4ieaxDi to a sectoid fibe? p^<^^ fihifir (45) 
having an ooqjntt to^^f^^ 

finejTOodic fflfer aa^^ 

aad have a fine^e of jul3^£l^tiaZly^^2 aiid firie«/^ pf 
substantially H5b CHz/sucfh tiiat pedes and tcoiiigl^ 
periodic fitotr comcids with substantially linear raises tetweep peaks 
aiid ^oqg)i5 of ^ secoad fine panose 

Q wtag syxoiladDSiitd dock $igt^ siieasujeiBtn^ 
fitiaiL the fitil; siiixMidi, third aixdfoxBft]3ibtO(^ 

g) ideiifij^^ing fiiE>in pi e d eten n inad ixaiissms^vity-^yeliei^^ 
clxacftctenstfcs of Hb^ coarse Ster means aid the fixst and aeeond 
pbotodetector means oiXbpm it Ihaiied zttige of iMivele^^ 
tiie :«tfavele^gth of the cpdcal beatt llasi io de^oiiiK^ fcbip^^^^^t^ 
precfetensoMed^ sen^tinties vd£ch of the ; 

fine filer and tiie second Jtoe fi^ 
vvavelength in that liinited zai^^ 

usmg ps^leSeniunjBd transinibiviQhwavel^ ch^OTECferisf^cis of flie 
fitsl or secdnA fine filter having the gjwte sek«^^ Ifiittitfid 
tange 6f "wavelength »ad the cottespotifli3?g^ t^ foi?rfh? 
:^oxodisstecMs m ttaxpat, mxxespcsidhsg to the toi fifwir 
having the greater sensMvity, to detennine tha ltevelcai|ifl^ 
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25. 



26. 



27, 



28. 



29. 



A method as claimed in claim 24, ccmpi^ng ^c svtps of: 

a) piovi^iig a caUl»ati6n eMmi filter ^with cdfivejttibBd Aiiy fbuction 
ttaosnattiiig only at a n&xmce '^^^ ^ ^:BU:i^ta!Sm 
commtmi t«A->^mMfq tte fiist and s^iid fine ji^ti^ iSlt&xs 
x^e^vdy ax a lii&i^ 

b) providtogablroadt^^ 

c) c;a3aliiatige^ j pr dcwsed teaddpt fixan fine per^iSe filt^ tp &e 

A ittetiiod as i^isdifi^ 
pxovidii^ atoziey^l^las^jr^t^ 

A method as claimed hi cloim 2Sjt siiicithi istep a) additioiaiaUy con^:^?^ 
ptovi^ng a £tnirth Aixy etalon m ratio vviUttbe 
eommon m^xismm at dv^ Ihnit&d iilistiber of wskvalLe^cij^^ 
Q^tal tcalismitted 

A mjedicid as daimed in asy of claims 24 to 27, for i&easmidigS^^ 
visiiaa viraveleng^ 

A coxiqnitepr o gratti: coi!ap!ns£ijs code mieaqs fha $taj^ 

Of t£ea meiiuHl of sec^ cf tddms 24 to 28 whiffl^ tbb tic^ij^ iiitm trd otie: 
miOva ccttiipixiais* 



